Cytochrome P4501A1 and 1A2 gene expression in the liver of 3-methylcholanthrene- and o-aminoazotoluene-treated mice: a comparison between PAH-responsive and PAH-nonresponsive strains.
The objective of this study was to investigate cytochrome P4501A1 and 1A2 mRNA, protein, and enzyme activity in the liver of male mice differing in the aryl hydrocarbon receptor (AhR) genotype during treatment with the carcinogenic compounds 3-methylcholanthrene (MC) and o-aminoazotoluene (OAT). The basal levels of the CYP1A1 and CYP1A2 enzyme activities were comparable among the mouse strains examined. Significant interstrain variations were observed after treatment by the inducers: EROD and MROD activities were considerably increased in C57BL and A/Sn mice, but not in AKR, SWR, and DBA mice. Western blot analysis did not detect CYP1A1 in the liver of untreated mice. Treatment of mice with MC or OAT caused CYP1A1 accumulation in the liver of C57BL and A/Sn mice, but not in AKR, SWR, and DBA mice. CYP1A2 was detected in all studied mouse strains in both untreated and inducer-treated livers. The results of multiplex RT-PCR showed that the CYP1A1 mRNA in the liver of untreated mice was hardly detectable while constitutive expression of the CYP1A2 gene was rather high. After treatment with MC and OAT the CYP1A1 mRNA level dramatically increased in all strains examined while the increase in the CYP1A2 mRNA level was not striking. This finding did not correlate with the data on the enzyme activity. Our results demonstrated a discrepancy between the transcription of CYP1A1 and CYP1A2 genes and the inducibility of these enzymes in the liver of mice, suggesting a posttranscriptional mechanism of cytochrome P4501A regulation. This comparison between aromatic hydrocarbon-responsive and -nonresponsive strains could contribute to understanding of cytochrome P4501A gene regulation in the liver under the influence of environmental factors.